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PROVISIONAL SPECIFICATION 

Improvements in and relating to the Preparation of Quaternary 
Ammonium Salts of Substituted Propanolamines, Allylamines 

and Propylamines 



We, The Wellcoite Foundation 
LiMiTBD, of 183 — ^^193, Euston Boad, 
London, N.W.I, a Britisli Company, and 
Donald W-uxacb Ad.vmson, a Britisli 
5 subject, of the Company's address, do 
hereby declare the nature of this inyen- 
tioxi to be as follows: — 

This invention relates to a process for 
the preparation of new derivatives of sub- 
stituted y-hydroxypropylamines, substi- 
stituted allylamines and substituted pro- 
pylamines, and has for its object the pre* 
paration of certain novel and useful com- 
pounds, namely quatemai^ ammonium 
15 salts derived from -yy-disubstituted-Y- 
hydroxjfpropylamines, 77-disubstituted- 
auylamines and yy-disubstituted propyl- 
amines. No claim is made herein to the 
aforesaid compounds from which the 
novel quaternary ammonium salts to 
which our invention relates are derived. 

According to our invention we prepare 
N - trisubsfitxited - 77 - disubstituted - 7- 
hydroxypropylammonium salts, N-tri- 
subfltituted - yy - disubstituted - allyl- 
ammonium salts and N-trisubstituted-77- 
disubstituted-propylammonium salts of 
the general formula : — 



20 



25 



r4 



- CH - C - N<- r' X 



OH R" 



R' 
\r8 



(I) 



SO 



- C - C - K V 



?CH - CH 



wherein W and may be either 
identical or different and denote aryl, 
aralkyl or cycfoalkyl radicals, optionally 
substituted, for example, by alkyl or 35 
alkoxy groups, 

denotes hydrogen or an alkyl 

radical 

denotes hydrogen or an alkyl radical 
R* denotes hydrogen or an alkyl, aryl or 40 
aralkyl radical 

R' and R^ may be either identical or 
different and denote alkyl, alkenyl, cych'- 
alkyl, aryl or aralkyl groups, or — NR®B' 
may denote the pyrrolidine-, morpholino- 46 
or piperidino-group, optionally . substi- 
tuted by one or more alkyl groups, 

R" denotes an alkyl or aralkyl radical, 

R" and R" may be either identical or 
different and denote alkyl, cj/cZoalkyl, 50 
aryl or aralkyl radicals, or— NR^R" may 
denote the pyrroKdino-, morpholino-, or 
piperidino-group, optionally substitated 
by one or more alkyl groups, 

X is an acid radical such as chloride, 55 
bromide, iodide or methosulphate radical. 

In accordance with our invention, 
these quaternary salts are made by treat- 
ing an alkyl or aralkyl halide or other 
reactive acid salt R*X with a tertiary 60 
amine of the general formula 

ft ■ ' 

CH R' R° 



CD 

CO 

Q 

MM* 

Q 

O 
O 



(II) 



(IV) 
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^ o"^C = C - C - „ 



r4 

2^CH - CH - C - < . • 
R*^ Bp 

(VI) 

(wherein R^ E^ R^ R% R% R% R' 
and R*" have the same meaning as above) 
6 or vice rersa. 

The quaternisation, in accordance mth 
our invention, may be effected in a sol- 
vent (snch a:4 anhydrous acetone, ethyl 
alcohol, dioxan) al room temperature or 

10 at the boiling point of the solvent or at 
intermediate temperatures. Preferahly 
an excess of the quQternlsing agent is 
employed. The solvent and the quantity 
Used is preferably so selected that the 

16 quatemaiy salt " crystallises from the 
reaction mixture on cooling. In cases 
when this cannot conveniently be done, 
a liquid in \rhich the quaternary salt is 
insoluble (such as ether) is added gradu- 

20 'i^^y reaction product xmtil crystal- 

lisation commences. 

The N-disubstituted-77Klisubstituted- 
y - hydroxypropylamines of general 
formula (IV) (above) may be preiKireJ by 

25 bringing about a Grignard reaction be- 
tween the appropriate ^-tertiaryamino- 
propionic acid alkyl ester and an appro- 
priate organo-magnesium halide and sub- 
aequently hydrolysing the organomag- 

30 nesium compound so produced, or alter- 
natively they may be made by bringing 
about a Grignard reaction between the 
appropriate ^tertiaryaminoethyl aryl 
ketone and an appropriate organomag- 

36 nesium halide » and subsequently hydro- 
lysing the organomagnesiuni compound 
so produced. The N"-aisubstituted-yy-<li- 
substituted - allylamines of general 
formula (V) (above) are prepared by re- 

40 moval of tke elements of water from the 
corresponding Y-bydroxy-propylamrnes of 
general formula (IIY (above). The IS"- 
disubstituted - r/ ' disubstituted-propyl- 
amines of general formula (YI) (above) 

46 are prepared by reduction of the corres- 
ponding allvlamines of general formula 
(V) (above).' 

The new quaternary salts to which this 
invention relates are crystalline com- 
50 pounds, soluble in water. They are useful 
as therapeutic agents. 



The following examples illustrate the 

invention : 

ExAiCPLE 1. 

A solution of the ethyl ester of jff- 65 
piperidinopropionic acid (37 parts by 
weight) in dry ether is added gradually 
to an ether solution of the Grignard re- 
agent made from bromobenzene (110 
parts) and magnesium (17 parts), stirred 60 
and cooled in a bath kept at 0° C. After 
stirring in the cold for 1 hour, the re- 
action-mixture h heated under reflux for 
2 hours and is then cooled to 0° C. and 
stirred into crushed ice. Concentrated 65 
hydrochloric acid is then gradually addetl 
to the stirred mixture wfich is cooled io 
0° C, until acid to congo red. After 
standing for 1 hour at O'C, the salt 
which separates is filtered off and washed 70 
with etlier.' The salt is suspended in 
chloroform and the suspension shaken 
with^ excess of concentrated ammonia- 
solution and the chloroform layer separ- 
ated, washed with water and dried. The 76 
chloroform is evai)orated, leaving 1:1- 
diphenyl-3-piperidinopropanol as a solid 
residue, which after recrystallisatibn 
from benzene or light petroleum, fonns 
crystals which melt at 120— 12r C. (un- 80 
corrected). 

1 : l-Diphenyl-3-piperidinopropanol (1 
I>art) is dissolved in anhydrous aceton© 
(10 parts), methyl iodide (1 part) added 
and the mixture boiled under reflux for 85 
loi minutes. On cooling ST-methyl-G- 
hydroxy - 3:3 - diphenylpropylpiperidi- 
nium iodide crystallises out and aft«r re- 
crystallisation from alcohol has melting 
point 214^215'' C. (uncorrected). . .90 

ExAMFIrS 2. 

1 : 1-Diphenyl - 3 - dimethylaminopro- 
panol is prepared from the ethyl ester of 
i9 - dimethylaminopropionic " acid (29 
parts) and the Grignard reagent made 95 
from bromobenzene (110 parts) and mag- 
nesium (17 parts) By a method essentially 
similar to that described in Example I 
(above) for the preparation of. 1 : 1-di- 
phenyl-3-piperidinopropanol. 1:1 - Di- 100 
phenyl - 3 - dimethylaminopropanol has 
melting point 167* C. (uncorrected) after 
recrystallfsation from benzene or light 
petroleum. 

1 : l-Diphenyl - 3 - dimethylaminopro- 105 
panol (4 ]>arts) is dissolved in boiling 
ethyl alcohol (80 parts) and ethyl iodide 
(5 part3) added and . the mixture, boiled 
under reflux for 2 hours. On cooling 
dimethyl-N-ethyl-3-hydroxy ~ 3:3 - di- 110 
phenylpropylammonium iodide crystal- 
lises out and melts at 200—201*' C. with 
dec^omposition (uncorrected) after re- 
crystallisation from ethyl alcohol. 
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Examples. 
1 : l-Diptenyl - 3 - dimethylaininopro- 
panol (2 parts) is dissolved in boiling 
ethyl alcuhol (40 parts) and benzyl 

5 chloride (3 parts) added, and the mixture 
boiled under reflux for 2 hours. The mix- 
lure is cooled, ether (50 parts) is gradu- 
ally added, and the crystals of N-di- 
methyl-N-benzyl - 3 - hydroxy - 3 : 3 - di- 

10 phenylpropylamittonium chloride filtered 
off and recrystallised from ethyl alcohol ; 
melting point 251' C. (uncorrected) with 
decomposition, 

EXAMPI4E 4. 
X5 1:1- Diphenyl - 3 - diethylamiuopro- 
panol is prepared from the ethyl ester of 
jff-diethylaniinopropionic acid (35 parts) 
and the Grignard reagent made from 
bromobenzene (110 parts) and magnesium 
20 (17 parts) by a method essentially similar 
to that described in Example I (above) 
for the preparation of 1 : l-diphenyl-3- 
piperidinopropanoL 1 : l-Diphenyl-3-di- 
ethylaminopropanol, purified by distilla- 
26 tion under reduced pressure (boiling 
point IbV C(0.2 mm.) or by recrystalli- 
sation from light petroleum has melting 
point 53* C. (uncorrected). 

1:1- Diphenyl - 3 - diethylaminopro- 
30 panol (1 part) is dissolved in anhydrous 
acetone (2 parts), methyl iodide (1 part) 
in anhydrous acetone (2 parts) added and 
the mixture allowed to stand for 2 hours. 
N - Methyl-Tr-diethyl-3-hydn)xy-3:3.di- 
35 phenylpropylammoiiium iodide, which 
crystallises out, is recrystallised from 
methyl alcohol anxl has melting point 
199' C. (uncorrected). 
Example 5. 
40 A solution of 1 : l-diphenyl-3-piper- 
idinopropanol (3 parts) (prepared as de- 
scribed in Example 1) in concentrated 
aqueous hydrochloric acid (6 parts) and 
glacial acetic acid (20 parts) is boiled 
45 under reflux for 30 minutes. The solution 
is then evaporated to dryness under 
reduced pressure and the residual solid is 
dissolved in wat^r and the free base liber- 
ated by addition of excess anmionia solu- 
50 iion and separated by extraction with 
ether. The ethereal solution is dried, the 
ether evaporated and the residual oil dis- 
tilled under reduced pressure, when the 
product, 1 : l-.diphenyl-3-piperidino-l : 2- 
55 propene is collected as a colourless liquid, 
boiling point 138"* G/0.1 ram. pressure. 

»1 : 1 - Diphenyl-3-piperidino-l : 2-pro- 
pene (1 part) is dissolved in anhydrous 
acetone (3 parts) and a solution of methyl 
60 iodide (1 part) in acetone (1 part) is 
added, when heat is developed. After 
standing for several hours, the crystals 
of N - methyl-3:3-diphenyl-ixllylpiper- 
idinium iodide which separates are re- 
65 moved by filtration and recrystallised 



from ethyl alcohol, melting point 189 — 
190" C. (uncorrected) with decomposi- 
tion. 

ExAMPI/E 6. 

1 : l-Diphenyl-3-piperidino -1:2- pro- 70 
pene is converted to the hydrochloride by 
passing dry hydrogen chloride into a 
chloroform solution until acid to congo 
red and adding ether until crystallisation 
commences. The hydrochloride is then 75 
removed by filtration and recrystallised 
from a mixture of chloroform and 
acetone, melting point 309— SIO" C. (un- 
corrected). 

1 ; l-Diphenyl-3-piperidino - 1:2 - pro- 80 
pene hydrochloride (1 part) in ethyl 
alcohol (10 parts) is shaken at room tem- 
perature with platinum oxide (0.03 
parts) (prepared according to the direc- 
tions given in Organic Syntheses, 1S32, 85 
Collective Vol. I, p. 452) in an atmo- 
sphere of hydrogen. When the theo- 
retical amount of hydrogen has been 
absorbed (after approximately 3 hours), 
the catalyst is removed by filtration and 90 
the alcohol is removed by evaporation 
under reduced pressure. The residue is 
recrystullisod from a mixture of alcohol 
and acetone, when 1:1- diphenyl-3- 
piperidinopropane hydrochloric is 90 
obtained as crvstuls; melting point 215 — 
217'' C. (uncorrected). The free base is 
obtained by suspending the hydrochloride 
in water, adding excess aqueous ammonia 
and extracting with ether. The ethereal 100 
extract, after drying and evaporation of 
ether, yields crystals of 1 :l-(liphenyl-3- 
piperidinopropane; melting point 39— 
40* C. (uncorrected). 

1 : l-Diphenyl-S-piperidinoprapane (1 105 
part) is dissolved in anhydrous acetone (2 
parts) and methyl iodide (1 ^ part) in 
anhydrous acetone (1 part) is added. 
After standing for 2 hours the crystals of 
N - niethvl - 3:3 - diphenylpropylpiper- 110 
idinium iodide are filtered off and recry- 
stallised from ethyl alcohol; meltuig 
point 175—176° C. (uncorrected) with 
decomposition. 

ExAiiPi^E 7. 115 
1:1- Diphenyl-3-diallylaminopropaixol 
is prepared from the ethyl ester of ^-di- 
allylaminopropionic acid (39 parts) and 
the Grignard reagent made from bromo- 
benzene (110 parts) and magnesiiHn (17 120 
parts) by a method essentially similar to 
that described in Example 1 (above) for 
the preparation of 1 : l-diphenyl-3-piper- 
idinopropanol. 1:1 - DiphenylyS^iallyl- 
aminopropanol has boiling point 1^7 — 125 
159" 010 A mm. and melting point 2o— 
27'* G. (uncorrected) after recrystallisa- 
tion from light petroleum (boiling point 

40 ^5Q» c). 

1:1- Diphenvl - 3 - diallylaminopro- 130 
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panel (3 parts) is dissolved in anliydrous 
acetone (o parts) and methyl iodide (2 
parts) added to the solution. The fine 
needles of i!f - methyl - N - diallyl-3- 
hydroxy - 3:3 - diphenylpropylammo- 
ninm iodide which qnicldy separate, are 
recrystallised from aqueous ethyl alco- 
hol; melting^ point 196— -197** C. with de- 
composition (uncorrected), 

EsAMPIiE 8. 

1:1- Diphenyl - 3 - diallylaniino-1 : 2- 
propene i^^ prepared from I : l-diphenyl- 
3-diallyhiminopropanol hy dehydration 
hy a method essentially similar to that 
described in Example 5 for the prepani- 
tion of 1 : l-diphenyl-3-piperidinol- : 2- 
propene. 1 : l-Diphenyl-S-diallylamino- 
l:2-propene is obtained as a colourless 



oil, boiling point 134i'* C/0.2 mm. by 
distillation under reduced pressure. ' 20 

1:1- Diphenyl - 3 - diallylamino-l : 2- 
propene (2 parts) is dissolved in anhy- 
drous acetone (3 parts), methyl iodide (2 
parts) added and the mixture heated 
under' reflux for 1 hour. After cooling 26 
and standing for 24 hours^, the crystals of 
N - methyl-N-diallyl-3:3-diphenylallyl- 
ammoninm iodide are separated by fixa- 
tion and recrystallised from ethyl alco- 
hol; melting point 149—151' C. (un- 30 
corrected) with decomposition. 

Dated this 28th day of llay, 1947. 
THE 

TV^LLCOME FOUNDATION LTD., 
A. N. Paldee, 

Secretary. 



COMPLETE SPECIFICATION 

Improvements in and relating to the Preparation of Quaternary 
Ammonium Salts of Substituted Propanolamines^ Allylamines 
and Propylamines 



We, The Wellcome Fouitdatiox 
LniiTED, of 183 — 193, Euston Road,. 
London, X.W.I, a British Company, and 

35 Donald Wallace Adamson, a British 
subject, of the Company's address, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 

40 and ascertained in and by the following: 
.statement: — 

This invention relates to a process for 
the preparation of new derivatives of 
substituted y-hydroxypropylamines^ sxib- 

45 stituted allylamines and substitnteJ 
propylamines, and- has for its object the 
preparation of certain novel and useful 
componnds, namely quaternary ammo* 
nium salts derived from yy-disubstituted- 

60 y-hydmxypropylamines, yy-disubstituted 
allylamines and yy-disubstitnted propyl- 
amines. Xo €laim is made herein to the 
aforesaid componnds from which the 
novel quaternary ammonium, salts to 

55 Avhich onr invention relates are derived. 
According to onr invention we prepare 
N - trisubstituted - yy - disubstituted-y- 
liydroxypropylammonium salts and N- 
trisubstitued - yy - disubstituted-propyl- 

60 ammonium salts of the general for- 
mula: — 



■ft. 



OH 



CH - C - Nt^ R'' 



(1) 



C - C - S<- R'f X 



(11} 



;CH - CH - C - tt— .B 



9 



(III) 



wherein EVand may be either identi- 65 
cal^r' different and denote aryl, -aral^l 
or cyclnBlkyl radicals, optionally substi- 
tuted, for example, by alkyl or alkoxy 
groups, 

denotes hydrogen or an alkyl 70 
radical " 

E* denotes hydrogien or an alkyl 
radical 

denotes hydrogen or an alkyl, aryl 
or aralkyl radical 75 

and may be either identical on 
different and denote alkyl, alkenyl, cyclo- 
alkyl, aryl or aralkyl groups, or — ^NR^R^ 
may denote the P3rrrolidino-, morpholino- 
or piperidino-group, optionally substi- 80 
tuted by one or more alkyl groups, 
R* denotes an alkyl or aralkyl radical 
R° and R" may be either identical or 
different and denote alkyl, cyclonlkyl^ 
aryl or aralkyl radicals^ or — NB°R** 85 
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may denote the pyrrolidine-, morpho- 
lino-, or piperidino-group, optionally 
substituted by one or more alkyl groups, 
and^ 

X is an acid radical such aa chloride, 
bromide, iodide or methosulphate radical. 

In accordance with our invention, these 
quaternary salts are made by treating an 
alkyl or aralkyl halide or other' reactive 
acid salt with a tertiary amine of 
the general formula 



16 



20 



26 



30 



85 



40 



e 



■^J - CH - C „ „ 
CH Vp 



(IV) 



I 

- c - 



<R^ 



IV) 



or 



R^ R^ 



(VI) 

(wherein E% R% E% R^ R% R% 
and E.*° have the same meaning as above) 
or vice versa. 

The quateniisation, in accordance with 
our invention may be effected in a solvent 
(such as anhydrous acetone, ethyl alco- 
hol, dioxan) at room temperature cr at 
the boiling jjoint of the solvent or at in- 
termediate temperatures. Preferably an 
excess of the quatemising agent iri em- 
ployeil. The solvent and the quantity 
used is preferably so select eil tKat the 
quaternary salt crystallises from the re- 
action mixture on cooling. In eases 
when this cannot conveniently le done, 
a liquid in which the quaternary salt is 
insoluble (such as ether) is added gradu- 
ally to the reaction product until crjstal- 
lisation commences. 

The N-disubstituted-ry-disubstitnted-Y- 
hydroxypropylamines of general formula 
(IV) (above) may be prepared by bring- 
ing alwut a Grignard reaction between 
the appropriate - tertiaryamiiiopro- 
pionic acid alkyl ester and an appropriate 
organ o-nmgnesium halide and subse- 



quently hydrolysing the organo-xnagne- 
sium compound so produced, or alternap- 
tively they may be made by bringing 
about a Grignard reaction between the 45 
appropriate iSi-tertiaryaminoethyl aryl 
ketone and an appropriate organomag* 
nesinmi halide, antl subsequently hydro- 
lysing the organiomagnesium compound 
so produced. The N-disub3tituted-77- 50 
disubstituted-allylamines of general for- 
mula (V) (above) are prepared by removal 
of the elements of water from the corres- 
(pending y - hydroxy - propylamines of 
general formula. (IV) (above). The N- 55 
disttbstitnted -yy- disubstituted - propyl- 
amines of general formula (VI) (above) 
are prepar^ by reduction 01 the corres- 
lK>ndiiig allylamines of general formula 
(V) (above). , . 60 

The new quaternary salts to which this 
invention relates are crystalline com- 
pounds, soluble in water. They are use- 
ful as therapeutic agents having anti- 
spasmodic and broncho-dilating action. 65 

The following examples illustrate the 
invention: — 

Example I. 

A solntion of the ethyl ester of 
(piperidino-propionic acid (37 grams) in 70 
dry ether is added gradually to an ether 
solution of the Grignard reageat made 
from bromobenzene (HQ ciibic centi- 
metres) and magnesium (17 grams), 
stirred and cooled in a bath kept at 0' 0. 75 
After stirring in the cold for X hour, the 
reaction mixture is heated under reflux 
for 3 hours and is then cooled to 0" O. 
and stirred into crushed ice. Concen- 
trated hydrochloric acid is then gradu- 80 
ally added to the stirred mixture, cooled 
to 0" C, until acid to congo red. After 
standing for 1 . hour at 0" C. the salt 
which separates is filtered off and washed 
with ether. The salt is suspended in 85 
chloroform and the suspension shaken 
with excess of concentrated ammonia 
solution and the chloroform layer separ- 
ated, washed with water and dried. The 
chloroform is evaporated, leaving 3-N- 9Q 
piperidino-l : 1-diphenylpropan-l-ol as a 
solid residue, which after recrystallisa- 
tion from benzene or light i>etroleum, 
forms ci^stals which melt at 120 — 
12V G. 95 

3 - N - Piperidino -1:1- diphenylpra- 
pan-l-ol (1 gram) is dissolved in anhy- 
drous acetone (10 cubic centimetres), 
methyl iodide (1 gram) added and the 
mixture boiled under reflux for 16» j^QO 
minutes. On cooling H" - methyl - 3- 
hydroxy-3:3udife>henyl - propylpiperidi- 
ninm iodide ciystallises out and after re- 
crystallisation from alcohol has mdting 
point 214—215" C. . 105 
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ExA3JnPLE 2. 
A solution of 3 piperidino - 1:1- 
<]ipheiiylpropau-l-ol (3 grams) (prepared 
as described in Example J) in conceJi- 
5 trated aqueous hydrochloric acid (G cubic 
(.entinietres) and glacial acetic acid (20 
*-ubic centimetres) is boiled under reflux 
fop 30 minutes. The solution is then 
evaporated to dryness under reduceul 

10 pressure and the residual solid is dis- 
vsolred iu water and the free base liber- 
ated by ad<lition of excess ammonia sohi- 
tion and separate l>y extraction irithi 
ether. The ethereal solution is dried, the 

15 ether evaporated and the residual oil dis- 
tilled under reduced pressure, when the* 
product, 3-X-pii3eridino>l : 1-diphenyl- 
prop-l-ene, is collected as a colourless 
liquid, boiling point 138' C./iit 0.1 mm. 

20 pressure. 

3 - 2y -Piperidino-l : l-diphenylproi>-l- 
ene (1 graui) is dissolved in anhydron^t 
ucetone (3 cubic centimetres) and a solu- 
tion of methyl iodide (1 gram) in acetone 

25 (1 cubic centimetre) is added, when heat 
is developed. After standing for several 
liours, the crystals ^f N-methyi-3 : 3-di- 
j)heuylprop - 2 - euylpiperidinium iodide 
which sejnirate are removed by filtration 

30 and recrystallised from ethyl alcohol, 
melting iM»int 189—190" C, with decom- 
position. 

Ex-IMPLE 3. 
3 - N - Piperidino-l : l-diphenylprop-l- 

85 ene is eonverted to the hydrochloride by 
j>assiug dry hydrogen chloride into ai 
chkrofomi solution until acid to congo 
red and adding ether until crystallisation 
<:ommenoes. The hydrochloride is then re- 

4Q moved by filtration and recrystallised 
from a mixture of chloroform and 
acetone, melting point 20&— 210' C. 

S-X-Piperidino - 1:1 - diphenylprop-1- 
ene hydrochloride (1 gram) in ethyl alco- 

45 bol (10 cubic centimetres) is shaken at 
room temperature with platinum oxide 
(0.Q2 grams) (prepared according to the 
directions given in Organic Syntheses, 
1932, Collective Vol. 1, p. 4-52) in an 

50 atmosphere of hydrogen. When the 
theoretical amount of hydrogen has been 
absorbed (after approximately 3 hours), 
the catalyst is removed by filtration and 
the alcohol is removed by evaporation 
55 under reducwl pressure. The residue is 
recrystalliseil from a mixture of alcohol 
and acetone when 3-N-piperidino-l : 1- 
diplienylpropane hydrochloride is ob- 
tained as crystals, melting point 215 — 

60 217* C. The' free base is obtained by sus- 
pending the hydrochloride in water, 
adding exttess aqueous ammonia and ex- 
tracting with ether. The ethereal extract, 
after drying and evaporation of ether, 
65 yields crystals of 3-5f-piperidiuo-l : 1- 



diphenylproprancj melting point 40 — 
4r 0. . 

3 - W - Piperidino - 1 : 1 « diphenylpro- 
pane (1 gram) is dissolved in aniydrous 
acetone (2 cubic centimetres) and methyl 70 
iodide (1 gram) in anhydrous acetone (1 
cubic centimetre) is added. After stand- 
ing for 2 hours the crystals of N-methjrl- 
3:3-diphenylprupyla)iperidinium iodidq 
are filtered off and recrystallised from 75 
ethyl alcohol; melting point 175— 176* 
C, with decomposition. 

Example 4. 

3-Dimethylamino - 1:1 - diphenylpro- 
I)an-l-ol is prepared from the ethyl ester 80 
of /?^methylaminopropionic acid (29 
grauLs) and the Orignard reagent made 
from bromobenzene (110 grams) aiid mag- 
nesiimi (17 grams) by a metiod essen- 
tially similar to that described in Ex- 85 
ample 1 (above) for the preiKiration of 3- 
N - piperidino-l : 1-diphenylpropan-l-ol 
3 - Dimethylamino-1 : 1-diphenylpropan- 
\-ol has melting point 166'' C. after re- 
crystallisation from benzene or light go 
petroleum. 

3-Dimethylamino -1:1- diphenylpro- 
pan-l-ol (4 grams^ is dissolved in boiling 
ethyl alcohol (80 cubic centimetres) anti 
ethyl iodide (o« grams) added and the mix- 95 
ture boiled under reflux for 2 hours. On 
cooling N-dimethyl-MT-ethyl-S-hydroxy- 
3:3 - diphenylpropylammonium iodiaei 
crystallises out and melts at 200—201°' • 
C, with decomiMsition, after recrystal- lOO 
lisation from ethyl alchohol. 

EXAMPLB 5. 

N - Dimethyl - K" - propyl-3-hydroxy- 
3:3^- diphenylpropylammonium bromide 
similarly is prepared by boiling 3- 106 
dimethylamino -1:1- diphenylpropran- 
l-ol with 1-bromo-propane in ethanolic 
solution for 5 hours (under reflux). The 
product melts with decomposition at 
231— 2e?3* C. 

Example 6. 

N - Dimethyl-]S'-butyl-3-hvdroxy-3:3- 
(liphenylpropylammonium bromide is ' 
prepared from 3 - dimethylamino-1 : 1 - 
diphenylpropan-l-ol and 1-bromobutaue 116 
in a similar manner to that descriljed in 
Example 5. It has melting point 233— 
230' C. (with decomposition). 

Example 7. 

3-Dimethylannno - 1:1 - diphenylpro-120 
pan-l-ol (2 grams) is dissolved in boiling 
ethyl alcohol (40 cubic centimetres) and 
benzyl chloride (3 grams) added, and the 
mixture boiled under reflux for 2 hours. 
The mixture is cooled, ether (oO cubic 126 
centimetres) is gradually added and the 
crystals of J^" - dimethyl - N - benzyI-3- 
hydroxy - 3:3 - diphenylpropylammo- 
niiim chloride filterea off and recrystal* 
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Used from ethyl alfwhol; meliing point 
•>ol° vrith (lecoiui>ositioii. 

EsAilPLK 8. 

3-Dimetliylaiuiiio - 1:1 - iliplieuylpro- 

6 pan-l-ol (6.0 gnuus) is dissolYed m . ou- 
centrated hydrocWoric acid (}b cubic 
centimetres) and glacial acetic acid (OU 
cubic cwitimetres) and the solution boiled 
under roflus for 20 minutes. The product 

10 is then worke<l \ip as described m J!#x- 
ample 2, ^flien 3-dimethylanuuo-l : 1- 
diphenylprop-l-ene is obtained as a 
colourless oil, boiling: point 10^— J 
C./18niin. , ..,100 

15 The methiodide (^ - tnmethyl - 3 : 
dipheuylprop-2-enylrtnimoniuin iodide) is 
prepared bv the method described m Ex- 
ample 2. It melts ^^•ith decomposition at 
203—205° C, after recrystalhsation from 

20 ethauol. 

Ex.lMPI.E 9. 

a - Dimethvlainino-l : l-diphenylprop- 
1-ene (5.0 grains) is dissolved in ethanol 
(20 cubic centimetres), 3% palladised 
26 charcoal (1.5 grams) added and the mix- 
ture shaken in an atmosphere of hydrogen 
until no further absorption occurs. iUe 
catalyst is filtered off, the alcohol re- 
moved from the filtration >y ey?POF«*l?^' 
30 and the residual oil fractionally distilled 
under reduced pressure. S-Dimethyl- 
amino -1:1- diphenylpropane distils at 
183—185* C./IC nun., and crystaUises on 
standing, melting point U-4o O. (re- 
Vft rrvstallised from light petroleum). 
^ 3-Dimethvlamino -1:1- diphenylpro- 
nane (1.0 gnim) is dissolved in acetone v-i 
cubic centimetres) and methyl iodide (l.U 
gram) added. Heat is developed and 
40 crystals of N-trimethyl 2 : 3-diplienylpro- 
nvlammoniiun iodide separate. The crys- 
tals are filtered off and recrystaUised 
from a mixture of methanol and ethyl 
acetate; melting point 1(9— ^• 
Example 10. 
3 - Diethvlamino-l:l-diphenylpropan- 

l-ol is prepared from the ethyl ester ot 
iS-diethylaminopropionic acid (3o gramsj 
and the Grignard reagent made from 

50 bromobemene (110 grams) and magne- 
sinm (17 grams) by a method essentially 
Smilar to that described ia Example 1 
(Xve) for the preparation of S-N-piperi- 
dino -1:1- diphenylpropau - 1 - ol. d- 

S5 Diethylamino - 1:1 - diphenylpropau- 

^ 1^1. purifie.1 by distillation under re- 
duced pressure (boiling point lo4 
mm.) or by recrystallisation from light 
petroleum, has melting point -jS-o L. 

aa S- Diethylamino-l:l-dipbenylpropan. 
l-ol (1 gram) is dissolved in axihydroi« 
acetone (2 cubic centimetres), methyl 

io(Ude (1 gram) in «^^y?'^^%«$f ""L^.^" 
cubic centimetres) added, and the mix- 
66 ture allowed to stwid for 2 hours. JN- 



Methvl-N-diethyl - 3 - hjrdrosy - 3 :3- 

dii>henyll««Pylam"«>'^^"^ "^^-'a 
ciTstallises out, is recrystalbsed from 
methyl alcohol and has melting point 
19S-^199' C. 

ExAMl'l-E 11. 

3 - Diethylamino-1 : l-diph«nylpropan- 
l-ol hydrochloride is dehydrated by the 
method described in Example 2. 3- 
Diethylaminjo-l:l-diphenylprop-l-ene is 76 
obtained as a colourless oil becoming 
pale yellow on standing, boiling point 
llO* C /O.Oo mm. The hydrochloride 
prepared therefrom has melting point 
14(^_147' C. (recrystalhsed from anhy- 80 
drous acetone). . 

The tertiary amine (3.0 granw) is dis- 
solved in acetone (5.0 cubic centimetres) 
and methyl iodide (3.0 grams) in acetone 
a cubic centimetresj gradually added 8o 
xnth. cooling. The crystalline precipitate 
of N-metbyl-N-diethyl -3:3 ; diphenyl- 
proi)-2-enylammonium iodide is removed 

and rec,^t«llised go 
has a melting point of 18&-J8& 0. 90 

Example 12. 
3-Diethylamino - 1 : 1 - diphenylprop- 
l-ene hydrochloride (6.0 grams) m 
ethanol (15 cubic centimetres) to which 
3 % pallidised charcoal (2£ grams) i.. 9d 
added is shaken in an atmosphere ot 
hvLgen until the calculated voli^« ^ 
absorbed (after ^PPr^^^^t^^y A 
After removal of the catalyst by filtaa- 
tion. ether is added to the filtrate until 100 
cA^tallisation of the 3-dietbylamino. 
l-'l-diphenylpropane hydrochlonde com^ 
inLtel The salt has melting 
14o.5° C. and may be recrystallised trom 
irSone. The free base (obtained as a 105 
colourless liquid) is couverted to the 
quaternary methiodide (N - methyl - F- 
«liethyl -3:3- diphenylpropylammo^ium - 
iodide) of melting point 162-1^3 C. 
(recrystallised from aqueous ethaMl) by 11 0 
the method described in Example 2. 
Example 13. 
Ethyl 0 - di-n-propylaminopropionate 
^prepjied as described by A^eisel Taylor 
SosW and AVhitmore, /o W "ft^nb 
Amerinm Chemical Society, la^. 
YoW 67, page 1071) (40.2 gram^) m 
anhydrous ether (50 cubic eentimetrM) 
treated with the Gngnard reagent made 
from bromobenzene ((110 grams) and mag- 120 
nesium (17 grants) under t¥,f '^J'ST 
described in Example 1, yields 3-di-n^ 

propylamine - 1:1 - diP^^^ylPr^tfl^lU 
Well is purified by fractional distalla- 
tion undS- reduced pressure (boding 125 
point lo3-lo4° G. at 0.1 mm.) and by 
iecrystalUsation from light petroletim. 
tbe base has melting Po^n* 
The methiodide (N-niethyl-lT-dxpropyl- 
, 5:3-diphenyl - 3 - iydroxypropylammo- lau 
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Ilium iodide) prepared therefrom by tlie 
method described in Example 2 has melt- 
ing pint 181—183° C, after recrystal- 
lisation from aqueous ethanol. 
5 ^ Example 14, 

Ethyl ^-J^-phenyl-N-methylaminopro. 
pionate (41.4 grams) in ether (100 cubic 
centimetres), treated with the Grignard 
reagent prepared from bromobenzene 

10 (UO grams) and magnesium (17 grams) 
in ether (200 cubic centimetres) in a simi- 
lar manner to that described in Example 
1, yields B-N-phenyl-N methylamino- 
]^l-diphenylpropan-l-ol, melting point 

15 97*" C. (recrystallised fi-om ethanol). The 
ethyl ^-X^henyl - If - methylaminopro- 
pionate used as starting material is pre- 
pared by a method essentially similar to 
that described by Elderfield, Gensler, 

20 Bembry, Kremer, Brody, Hageman and 
Heiid, Journal of the American Chemical 
Society, 1946, Volume 68, page 1Q59, for 
the preparation of i&-arylaminopropionic 
esters. 

26 A mixture of ethyl acrylate (40g.), 
niethylanilin© (42.8 grams) and acetic 
acid (10 grams) is boiled ujider reflux for 
12 hours, cooled, and taken up in an 
equal volume of ether. The ethereal 

30 solution is then washed with water, then 
with aqueous sodium bicarbonate solu- 
tion and finally with ^ater. The ethereal 
solution is then dried with anhydrous 
sodium sulphate, the ether eVajporated, 

85 and the residual oil fractionally distilled' 
under reduced . pressure. The required 
ester is collected at 98 — 100** 0/0,05 mm. 

3-N-Pheuyl - N - methylamino - 1:1- 
diphenylpropan-l-ol (2.0 grams) is dis- 

4Q solved in ethanol (b.O cc), methyi 
iodide (2.0 grams) added and the mix- 
ture allowed to stand for 24 hours. The 
N-dimethyl-N-phenyl - 3:3 - diphenyl-S- 
hydroxypropylammonium iodide which 

45 separates melts with decomposition at 
17G' C, after recrystallisation from 
U(|ueous ethanoL 

Ex.iMPLB 15. 
Ethyl - )S - N - methyl-iq'«j3-phenyliso- 

50 propyltiminopropionate (49.8 grams) in 
ether (100 cubic centimetres) is added? 
dropwise to an ethereal solution of the 
Grignard reagent prepared from bromo- 
beuzene (110 grams) and magnesium (17 

56 grams) and the mixture boiled under re- 
flux for 2 hours. The cooled mixture is 
then poure<l on to crushed ice (100 grams) 
and acidified to congo red by the gradual 
addition of hydrochloric acid (concen- 

60 trated). A gum, which rapidly solidifies, 
is precipitated, separated by filtration 
and washed with ether. The solid is 
then suspended in water (100 cubic 
centimetres) and chloroform (100 cubic 

66 centimetres) excess aqueous ammoxuiaii 



added with shaking, and the chloroform 
layer separated and dried over anhydrous 
sodium sulphate. Dry hydrogen chloride 
is then passed into the filtered chloro- 
form solution until acid to congo red and 70 
other added to the point of crystallisa-i 
tion. 3-.N-MethyHr-2^-phenyl-li-methyl- 
ethylamino - 1:1 - diphenylpropan-l-ol 
hydrochloride separates and has melting 
point 207— 2»8' C. after recrystalUsatioa 75 
from aqueous ethanol; the base, liberated 
from the hydrochloride by addition of 
aqueous alkali, is a viscous oil. 

The ethyl-i8u]Sr-methyl-IT-^-phenylwo- 
propylminopropionate used as starting 80 
material is prepared by allowing a mix-^* 
ture of ethyl acrylate (40 grams) and p-^' 
phenylisopropylaminopropionate used as 
starting material is prepared by allowing 
a mixture of ethyl acrylate (40 gram^ 85 
and ^-phenylwopropylmethylamine (60 
^rams) to stand for 48 hours, tlien boil- 
ing under reflux for 4 hours and subse- 
quently fractionally distilling the pro- 
duct imder reduced pressure (boiling 00 
poant 165—166; C./12 mm.). 

The methiodide of the base is prepared 
by mixing- with methyl iodide in acetone 
solution as described in Example 2. The 
product melts with decomposition at 226' 95 

Example 16. 

Ethyl ^-N-pyrolidinopropionate when 
treated with the Crrignard reagent pre- 
pared from bromobenzene by flie same 100 
method as that described in Example 1 
yields 3-N-pyrrolidino-l : l-diphenyl-pro- 
paii-l-ol melting point 171—172" C- (re- 
crystallised from ethyl acetate). 

The ethyl ^Nf-pyrrolidinopropionate 105 
IS prepared by mixing pyrrolidine (21i 
grams) with ethyl acrylate (30 grams) 
and allowing to stand at room tempera- 
ture for several days. The product is dis- 
tilled under rednced -pressijre,- the re- HO 
quired -ester being collector at 108—110° 
0./23 mm. 

3 - N - PyrroUdino-l : l-diphe^nylpro- 
pan-l-ol (2.0 grams) is dissolved in chloro- 
form (25 cubic centimetres), methyl ^15 
iodide (2^0 grams) added, and the mix- 
ture allowed to stand for 24 hours. The 
crystals of N-methyl-3 : 3-diphenyl-3- 
hydroxypropylpyrrolidinium iodide which 
separate are recrystallised from ion 
methanol; melting point 210* 0. 
Example 17. 

Ethyl ^wj^.inorpholinopropionate (pre- 
pared as described by Weisel, Taylor, 
Mosher and Whitmore, Journal of. the 125 
American Cliemical Society, 1945, 
Volume ^7, page 1071,) when treated 
with the Grignard reageat prepared from 
bromobenzene by the same method as 
that described in Example 1 yields 3-N"- 180 
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morph-olino-l : l-dihpeaylpropan - 1 - ol 
melting point 106' C. (recrystallised 
from light petroleum). 

The corresponding methiodide is pre- 
5 pared by the method described in 
Example 1 ; it melts with decomposition 
at 203— 204' C. 

Example 18. 
3 - Diallylamino-1 : l-diphenylpropan- 

10 l-ol is prepared from ethyl ^-diallyl- 
aminopropionato (39 grams) and the 
Grignard reagent mader from bromoben- 
zene (110 grams) and magnesium (17 
grams) by a method essentially similar 

15 to that described in Example 1 for the 
preparation of S-N-piperidiao-l : 1-di- 
phenyl-propan-l-ol. The product has 
boiling point 157— 1'&9'* C./0.4 mm. after 
recrystalUsation from light petroleum. 

20 3 - Diallylamino-l : 1-diphenylpropau- 
l-ol (3 grams) is dissolved in anhydrouts 
acetone (5 cubic centimetres) and meth- 
iodide (2 grams) added to the solution. 
The fine needles of N-methyl-N-diallyl- 

25 3:3 - diphenyl-3-hydroxypropyl - ammo- 
nium iodide which quickly separate are 
recrystallised from aqueous methyl 
alcohol; meltijig point 196 — ^197* C, 
with decomposition. 

oQ ExAMPI*B 19. 

3 - Diallylamino-1 : l-diphenylprop-l- 
ene is prepared from 3-diallylamino-l : 1- 
diphenylpropan-l-ol by dehydration by a 
method essentially similar to that de- 

36 scribed in Example 2 for the prepara- 
tion of 3-piperidino-l : l-diphenyl-prop^l- 
ene. The product is a colourless oil, of 
boiling point ISi" O./0.2 mm. 

3 - DiallyIamino-l:l-diph©Tiylprop-l- 

40 ene (2 grams) is dissolved in anhydrous 
acetone (3 cubic centimetres), Diethyl 
iodide (2 grams) added and the mixture 
heated under reflux for 1 hour. After 
cooling and standing for 34 hours, the 

45 crystals of N-methyl-N-diallyW : 3-di- 
phenylprop-2-enylammonium iodide are 
separated by filtration and recrystallised 
from ethanol, melting point 149 — ^151* 
0. with decomposition. 

50 ExAMPi*E 20. 

Ethyl jSulimethylaminobutyrate (pre- 
pared as described by Breckpot, Bulletin 
Societe Chimique de Belgique 1923, 
volume 32, page 412) when treated with 

55 the Grignard reagent prepared from 
bromobenzene by the same method as 
that described in Example 1 yields 3-di- 
meiiylamino - 1 : l-diphenyl«butan-l-ol 
melting point 125— 126" C. (recrystal- 

go lised from aqueous ethanol). The tertiary 
amine (2.0 grams) is dissolved in warm 
acetone (10 cubic centimetres), methyl 
io<lide (2.0 grams) added and the mixture 
boiled under reflux for 15 minutes. On 
05 c^liujT and .standing, iflie corre&;ponding 



morpholino-l : l-diphenylpropan - 1 - ol 
ing point 251° C. after recrystallisation 
from aqueous ethanol. 

EXAMPUB 21. 

Dehydration of Snlimethylamino-l :1- 70 
diphenylbutan-l-ol hydrochloride in a 
similar manner to that described in 
Example 2 yields 3-dimethylainino-l :1- 
diphaiylbut-l-ene, boiling point 184— 
196" C./19 mm., (hydrochloride, meltijig 75 
point 160^161' 0.) 

The methiodide prepared thexefrom by 
the method d&scribed in Example 2 melts 
with decomposition at 210—312' 0: aJter 
recrystallisation from aqueous ethanol. 60 
EXAHPLB 22. 

Hydrogenation of S-dimethylamino* 
1 : 1-diphenylbut-l-ene hydrochloride (4.ft 
grams) is effected by shaking in ethanol 
(20 cubic centimetres) with S%, palla- 85 
dised charcoal (2.0 grams) in an atmo- 
sphere of hydrogen, when hydrogen 
absorption has ceased, the catalyst is re- 
moved by filtration and the filtrate 
evaporated to dryness. The residue is dis- 90 
solved in water, basified with aqueous 
ammonia and the oil separated by 
chloroform. After drying and eva- 
j)Orating the chloroform, the product, 
3-dimethylamino-l : l-diphenylbutane i& 95 
distilled under reduced pressure, when it 
is obtained as a colourlesB oil, boiling 
point 176** C./12mm. 

The methiodide prepared therefrom by 
the method described in Example 2 baa IQO 
melting point 204^205° O. after recry- 
stallisation from ethanol. 

ExAMPIrE 

Ethyl p - diethylaminopropionate. (26 
grams) in anhydrous ether (50 c.e.) is lOB 
added dropwise to an ether solution of the 
Qrignard reagent made from j^bromo- 
toluene (90 grams) and magnesium (12.8 
grams), stirred and cooled in a bath kept 
at 0* C. After stirring in the cold for 1 llO 
hour and boiling under reflux for 2 hours, 
ihe reaction mixture is worked up as de- 
scribed in Example 1. The 3-iiethyl- 
amino-1 ? 1-di - p - tolylproj^an - 1 - ol so 
obtained is purified by fractional distilla- 115 
lion xmder reduced presure (boiling point 
1^01—162'* C./0.5 mm.) and may be re- 
crystallised from a small volume of light 
petroleum, melting point 56 — 58"* C. 

The methiodide prepared therefrom 120 
(method described in Example 2) has 
melting point 188—189* 0. (may be re- 
crystallised from aqueous ethanol). 
Example 24. 

3 - Diethylamino-1 : l-di-2>-tolylprop€i>n- 125 
l-ol hydrochloride is dehydrated by tiie 
method described in Example 2, when 3- 
diethylamino-1 : l-di-/^•tolylp^op-l-ene is 
obtained as a colourless liquid, boiling 
point 146— 150* O.yO.S mm/ Rressure.., 180 
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-Tlx© tertiary bas^ grams) in 

methanol (3 cubic centimetres) is mixed 
Witt methyl iodide (1.5 grams) when 
heat is developed. After standing for 
5 several hours, anhydrous ether is added 
dropwise with stirring until precipita- 
tion of the methiodide is complete. N- 
Methyl.N-diethyl-3:3Tdi-p-tolylprop - 2- 
enyl-ammonium iodide, melts with decom- 
10 position at 14.1—143" C. after recry&tal» 
lisation from a mixture ol ethyl acetate 
and ethanol, 

ExAmpi^ 25> 
3 - Diethylamino-l.-l-di-p-tolylprop-l- 

26 ^Be ^hydrochloride (melting point 179 — 
180" which was obtained from the 
base described in Example 24) when 
hydrogenated by the method described in 
Example 3, yields 3-diethylamino-l : i- 

20 di-^tolylpropaiie hydrochloride, melting 
point .136-:138" C. (recrystalUsed from 
methyl acetate) fpom wluch the base is 
obtained as an oil. 

The methiodide prepared from the 

26 tertiary amine, as described in £xample 
a, has melting point 16^170' 0. after 
recrystallisatioei .foojn .eiianpl. 

EXAMTO8 26. . 

/?-DiethyIaminopropiopheiione hydro- 

30 chloride (prepared as described by Blicke 
and Burckhalter, Journal of the Ameri- 
can Chemical Society, i942. Volume 64, 
I>age 451) (48.3 grams) is added in small 
portions to the Grignard reagent pfe- 

35 pared from benzyl chloride (76 gra^s) 
and magnesium (14,6 granuj) in ether 
(100 cubic centhnt^tres), stirred and 
cooled to 0* ,0. The reaction and wx)rk- 
ing up of the product is then carried out 

40 described in Example 1. 4-Diethyl- 
amino-1 :2-.diphenylbutan-2-ol ig obtained 
as crystals, melting point 54-^5* C. (re- 
crystallised from Hght i)etroleum). 
The methiodide prepared therefrom by 

46 the method described in Example 2, has 
melting point 197— 198° 0. after recry- 
stallisation from methanoL 

EXAMHLB 27. 

J5-Diethylaminopropionphejione hydro- 

50 chloride (48.3 grams) is added in small 
portions to the Grignard reagent prepared 
from cycZohexyl bromide (98 grams) and 
magnesium (14.6 grams) in IW) c.e ether 
stirred and cooled to 0' C. After boiling 

56 under reflux for 12 hours the product is 
worked up by a similar method to that 
described in Example 1. 3-Diethylamino. 
1-cyrfohexyl-l-phenylpropan-l-ol is puri- 
fied by distillation under reduced pres- 

60 sure (boiling point 132-^135 O./0.02 
mm.) and by reerystallisation from light 
petroleum (melting point 50.5-^52** C). 

The tertiary base (1.0 gram) is dis- 
solved in acetone (3 cubic centimetres) 

^ and . methyl iodide (1.0 gram) ^ added. 



After standing for several hours, crystal- 
lisation of the product is completed by 
gradual addition. of anhydrous ether I?- ^ 
Methyl - iSr - diethyl- 3 . c2^dohexyl -3- - 
phenyl - 3 - hydroxypropylammojxium 70 
iodide has melting point leD^lGa** C. 
after reerystallisation frj>m ethyl acetate 
and ethanol. ; - - 

Having now pjurticularly described and 
ascertained the nature of pur said inven- 76 
tion, and in what manner the same is t-o 
be performed, we declare that what we 
claim is; — 

1. A process for the preparation of N- 
trisubstituted-yy-disubstituted - y - hydr-- 8Q 
oxypropylammonium salts, . N-trisubsti- 
tuted - 77 - disubstitated-aUylammoniuni 
salts and. F'-trisubstituted-77-disubsti' 
tuted-propylammoniujn salts of the 
general formtda ; — _ 86 



-r4 



OH 



i<r7 f 



^0 = c .- 'c - r7 .2 
^ I3 is . 



(Ill J 



SCH - CH 
. i3 



K — R^ X 



(III) 



wherein and may Be either identi- 
cal or different and denote aryl, aralkyl 90 
or C3/<?foalkyl radicals, optionally substi- 
tuted, for example, by klkyl or alkoxy 
groups, 

denptes hydrogen or an alkyl radical, 
B"* denotes hydrogen or an alkyl radical 96 
denotes hydrogen or an alkyl, aryl 
or aralkyl radical. 

and R^ may be either identical or 
different and denote alkyl, alkenyl, ayclo- 
alkyl, aryl or aralkyl groups, or — NR^'R'^ IQQ 
may denote the pyrrolidine-, morpholino, 
or piperidino-group, optionally, substi- 
tuted by one or more alliyl groups, 
R' denotes an allcyl or aralkyl radical, 
R'' and R^° may be either identical or 1Q6 
different and denote allcyl, cyclo2&:^\ 
aryl or aralykyl radicals, or — ^NR"R** 
may denote &e pyriblidino-, morphea,. 
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lino-, or piperidino-gronp, optionally 
subBtituted by one or more alkyl groups, 
and X is an acid radical such as chloride, 
bromide, iodide or metbosulphate radical, 
comprising treating an alkyl or aralkyl 
halide or other reactive acid salt R*X 
with a tertiary amine of the general 
formula 



6 



R 

> . CH - C - H _ 
CH H* 



(IV) 



10 



R^ R - 



\p7 



(V) 



I 



Ri, I /R9 

2 SH - CH - C - NC 1^ 



(VI) 

(wherein It^ B*, B*. B«. B« B% B» 
and B^° have the same meaning as a1>DTe) 
or vice v&rsa, 
Ifi 2. The process claimed in claim 1 iu 
which an excess of the reactive acid salt 
B'X is present during the reaction. 



3. The process claimed in claim 1 in 
which a solvent for both reactants is pre- 
sent during the reaction and the reactioa 20 
is carried out at room temperature or at 
the boiling point of the solvent or at some 
intermediate temperature. 

4. The process claimed in claim 3 iit 
which the solvent is bo selected and is 25 
present in such quantity that the desired 
quaternary salt crystallizes from the re- 
action mixture on cooling the latter. 

5. The process cliamea ia claim B in 
which a liquid in which the reaction pro- 30 
duct is insoluble is added gradually to 
the reaction mixture after the reaction 
has been completed, until crystallization 

of the reaction product occurs. 

6. The process claimed in claim 3= in 35 
which the solvent employed is smhydrous 
acetone, ethyl alcohol or dioxan, 

7. A process for preparing compounds 
having the general formulae I, H or III 

fiveji in claim 1, substantially as herein- 40 
efore described. 

8. A process for preparing a chemical 
compound having a formula within the 
scope of the general formulae I, H or IH 
given in claim 1, substantially as de- 45 
scribed in any one of the Examples here* 
inbefore given. 

9. A chemical compound when pre- 
pared by the process claimed in any pre- 
ceding claim. 50 

Dated this 7tii day of May, 1948, 

"WELIjCOME rOUNDATIOUr LTD., 

A. N. iFAIJ)EA, 

Secretary. 



Leaminston Spa : Printed for His Majesty's Stationery 0£Bice, by the Ck)urier Press.— 1949. 
Published at The Patent Office, 25, Southampton Buildings, London, W.0.2, from which 
copies, prioe 2s. Od. each (inland) 2s. Id. (abroad) may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



